OUTLINES OF GEAR-TEETH.
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Fig. 109
a motion identical with that due to rolling of the pitch curves, it is evident that the common normal to the two teeth in contact must always pass through the point on the line of centres at which the pitch curves are tangent to each other; for these teeth are examples of direct contact members, in which the angular velocities are inversely as the segments into which the line of the normal cuts the line of centres.
If such a figure as Gf be rolled upon the convex side of the pitch curve of .4, the point g of the figure 6-' will trace the curve ga on the plane of X Likewise, by the rolling of G on the con-, cave pitch curve of Bs the point g will generate the curve gl on the plane of B.
The curve 6f is the generating line of the teeth outlines, and it may be any line capable of rolling on the convex side of ^4 and the concave side of B. The point, g, in this generating line is the describing point of the teeth. ISTow suppose the pitch curves and the generating line to be in the positions shown by the broken lines, with the generating point at Pf, the common point of tan-gency of the three lines. If A is turned to the right, as indicated by the phase shown in full lines, B will turn to the left in rolling upon it, and G can be rolled upon the pitch curves so that it remains tangent to both of them at their contact point in 00'. When the pitch lines have reached such a position as is shown by the full lines,. G will lie in the position shown by the full line, and the original contact points of A, B, and Gf will be at a, 19 and g, respectively. The arcs P'a, P'b9 and P'g must be equal, as the action has been pure rolling. During this rotation the point g describes a curve upon the surface of A (this surface being supposed to rotate with A about 0) such as ag, as noted above; g has, in a similar way.